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Introduction

Ibuprofen, organically known as (2RS)-1-(4-[2-methyl 
propyl])phenyl, is a common over-the-counter analgesic 
with good anti-inflammatory and antipyretic properties. It is 
a propionic acid derivative and is classified as a nonsteroidal 
anti-inflammatory drug (NSAID) (1). The NSAIDs exert 
anti-inflammatory, analgesic, and antipyretic effects by 
suppressing prostaglandin (PG) synthesis by inhibiting the 
enzyme cyclooxygenase (COX). 

Ibuprofen is widely used in children because of its 
rapid fever reduction and good curative effects. The 
incidence of DILI is often closely related to ibuprofen, 

but the prevalence of DILI caused by ibuprofen is not 
high (2). It is generally believed that it is one of the safest 
antipyretic drugs, and the drug has the highest benefit/
risk ratio. Nevertheless, when evaluating potential cases 
of hepatotoxicity, ibuprofen-related DILI also requires 
full attention, which usually manifests as liver cell damage. 
Some adverse drug reactions (ADR) have been reported 
recently in the literature, such as gastrointestinal tract 
irritation, peptic ulcer, high level of transaminase, and 
rash. Bronchospasm and allergic nephritis are among other 
relatively rare adverse reactions. Liver cell injury is the most 
common type of disease. Severe patients can even develop 
into acute liver failure leading to death.
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Stevens-Johnson syndrome (SJS) is a serious adverse skin 
reaction, but it is relatively rare, with an annual incidence of 
only 1–2/1,000,000, which is regarded as a medical emergency. 
NSAIDs are listed as high-risk drugs to induce SJS (3).

This article described a child who developed SJS and liver 
injury after taking ibuprofen suspension (Johnson & Johnson, 
H19991011) and discussed the case combined with the 
literature. We also summarized the experience of diagnosing 
and treating severe adverse reactions to Ibuprofen to improve 
medical staff understanding of ADR and strengthen the 
clinical application of pharmacogenomics. 

We present the following case following the CARE 
reporting checklist (available at http://dx.doi.org/10.21037/
tp-21-8).

Case presentation

Female, 9 years old, the child has no previous special 
medical history, no concomitant diseases, no history of 
drug allergy, no liver-related diseases, and no exposure to 
suspicious drugs before and after the onset of the disease. 
This child (weight, 27 kg) developed fever without obvious 
inducement, with the highest temperature of 38.6 ℃, on 
4 July 2019. She had taken ibuprofen suspension 3 times 
and had no abdominal pain, rash, vomiting, diarrhea, or 
cough at the beginning of the disease. Unfortunately, we 
could not determine the time and dose of ibuprofen at 
that time because the child was not seen in our hospital at 

that time. Since July 6, the patient developed somnolence, 
anorexia, abdominal pain, and a small red rash on the 
neck (Figure 1). At this time, stop ibuprofen and related 
drugs immediately. She attended Wuxi Children’s Hospital 
for treatment, and her liver function was shown as 
abnormal by alanine aminotransferase (ALT, 1416 U/L),  
aspartate aminotransferase (AST, 934 U/L), total bilirubin 
(68.4 μmol/L), total bile acids (345.1 μmol/L) and 
γ-glutamyltransferase (669 U/L). Reducing GSH and 
acetylcysteine was given to protect the liver and lower 
enzymes. Recurrent abdominal pain persisted, rashes 
progressively worsened (involving the face, neck, and 
trunk), and the skin had begun to peel off. From 8 July, 
she was given cefpiramide sodium, ornidazole, imipenem, 
and cilastatin for anti-infection and gamma bulb support 
treatment. She was transferred to our hospital on 11 July 
2019 due to “fever for 1 week, abdominal pain, rash, and 
abnormal liver function for 5 days”. Upon admission 
examination, the patient presented the following: body 
temperature: 37.8 ℃, pulse rate 93 beats/min, breathing  
24 beats/min, blood pressure: 100/55 mmHg. She was lucid, 
in good spirits, had no cyanosis of the lips, was showing 
dense brown skin rashes all over the body (face, neck, 
and trunk), which did not fade when pressed, an area of 
peeling on the chest about 10 cm × 10 cm with no obvious 
exudation or suppuration, the neck was soft and without 
resistance, coarse breath sounds in both lungs without 
rales, uniform heart rhythm, strong heart sounds, reachable 
level II/III murmurs, flat and soft abdomen, liver palpable 
3 cm below ribs, soft texture, spleen not palpable below 
ribs, physiological reflexes were present, the pathological 
reflex was not elicited. The laboratory analyses were as 
follows: white blood cell (WBC), 122.00 g/L; hemoglobin, 
212.00×109/L; neutrophils, 59.5%; lymphocytes, 29.4%; 
C-reactive protein, 6.2 mg/L. Fecal routine + occult blood 
testing revealed the following: WBC microscopy (+), occult 
blood (+). On July 13, 2019, Abdominal magnetic resonance 
imaging (MRI) revealed that: the liver was slightly enlarged, 
and the gallbladder was enlarged. A diagnosis was made of 
liver insufficiency, SJS, and an intestinal infection.

On the 3rd day of admission (July 13), the patient’s liver 
function was aggravated according to dynamic monitoring, 
the direct bilirubin had increased, and jaundice had 
worsened (July 13, direct bilirubin, 169.69 μmol/L; total 
bilirubin 187.07 μmol/L; ALT, 283 U/L; AST, 159 U/L; 
γ-glutamyltransferase, 437 U/L; total bile acid, 262 μmol/L). 
The liver function of the patient during admission is shown 
in Table 1. 

Figure 1 A small red rash appeared on the neck and then spread 
to the face and body. As shown by the white arrow, there is a large 
area of bullous erythema multiforme.
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Before and after detecting the hepatitis B virus 
and hepatitis C antigen antibodies in children, the 
cytomegalovirus and rubella virus antibody tests did 
not indicate viral infection, and viral hepatitis was 
ruled out. Eosinophils were checked on admission 
and there was no high level of eosinophils. On July 
30, the drug-gene test result was positive for human 
leukocyte antigen (HLA)-B*5801, suggesting that 
the HLA-B*5801 allele was carried. The genetic test 
results are shown in Table 2. Considering the severe 
exudative erythema multiforme (SJS) and cholestatic 
liver caused by drug damage (2). On August 3, direct 
bilirubin 13 μmol/L, total bilirubin 39.5 μmol/L, ALT 
159 U/L, AST 56 U/L, γ-glutamyltransferase 143 U/ L,  
total bile acid 63 μmol/L, Under the treatment plan of this 
hospital, the patient was discharged after the condition had 
gradually stabilized. No major complaints remained on the 
15th and 30th days of follow-up. 

After admission, methylprednisolone was administered 
for 1 week, and loratadine for 3 weeks for anti-inflammatory, 
anti-allergic, and immunomodulating therapy. Reduced 
GSH and adenosylmethionine succinate were administered 
for 2 weeks, compound glycyrrhizin for 3 weeks, and 
ursodeoxycholic acid for 4 weeks to protect the liver and 
promote bile excretion, then plasma exchange was given twice 
(July 13 to 14, 1,400 mL/time). The use time and dosage of 
the drug are shown in Figure 2. Mupirocin ointment (SK&F) 
was applied to the wound, accompanied by gamma globulin, 
and albumin supportive treatments. The patient’s condition 
and medication are shown in Figure 3.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

SJS is a rare and severe disease, a serious erythema 
multiforme, characterized by bullous and erosive damage 
to the skin and mucous membranes. It usually occurs after 
consuming nonsteroidal drugs, sulfa drugs, penicillin, 
allopurinol, and anticonvulsants (3). According to the 

Table 1 Changes of liver function 

Date Direct bilirubin (μmol/L) Total bilirubin (μmol/L) ALT (U/L) AST (U/L) γ-glutamyltransferase (U/L) Total bile acid (μmol/L)

7.6 43.1 68.4 1,412 934 669 345.1

7.9 35 43 633 224 642 298.5

7.11 117.53 133.91 605 318 410 209

7.12 101.2 151.37 222 122 402 185

7.13 169.69 187.07 283 159 437 262

7.14 144.54 160.16 273 121 491 212

7.15 95.57 100.6 177 108 343 209

7.16 77.46 82.29 167 101 272 107

7.17 60.26 62.12 202 129 242 83

7.18 50.94 54.53 148 105 198 96

7.21 43.1 45.4 117 135 150 96

7.25 23.1 49.6 146 81 169 81

7.31 20.07 51.9 141 65 177 76

8.3 13 39.5 159 56 143 63

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Table 2 Detection of HLA genes related to adverse drug reactions

Test gene Results

HLA-B*5801 Positive 

HLA, human leukocyte antigen.



1740 Gui et al. Ibuprofen induced SJS and liver injury in children

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2021;10(6):1737-1742 | http://dx.doi.org/10.21037/tp-21-8

time correlation between children’s medication and the 
appearance of skin lesions, the possibility of combining SJS 
with other medications besides ibuprofen can be ruled out.

The disease SJS is a recognized immune complex-
mediated allergic reaction that affects all age groups. It 
has typical systemic, mucous membrane, and skin damage 
manifestations. Caproni et al. showed that (4) tumor 
necrosis factor-α (TNF-α) is strongly expressed in SJS 
lesions and plays an important role in the SJS immune 
response. 

Some studies have reported a close genetic relationship 
between HLA alleles and drug allergy susceptibility 
(5,6). These genetic associations may be drug-specific. 
For example, HLA-B*1502 is related to SJS induced by 
carbamazepine (6), HLA-B*55:01 is related to penicillin 
allergy (7), and HLA-B*5801 is related to severe skin 
adverse reactions induced by allopurinol (6).

There is a clear correlation between HLA-B*5801 and 
the severe skin reaction caused by related drugs, while in 
North Korea, the correlation among Japanese and European 
populations is relatively weak. The average carrying rate of 
HLA-B*5801 among Chinese is 8.8–10.9% (8). The average 
mutation carrier rates of the Caucasian, Asian, and African 
populations are 1–6%, 3–15%, and 2–4%, respectively (9). 
In this case, the patient carried the HLA-B*5801 genes, it 
might be a risk factor, more studies should be performed. 
Therefore, those who carry HLA-B*5801 genes need to be 
aware of drug-induced SJS when taking nonsteroidal drugs, 
sulfa drugs, penicillin, allopurinol, and anticonvulsants. 
The drug treatment of such patients needs to be cautious; 
attempts must be made to detect drug genes, followed by 
analysis and administration of individualized drugs. 

Liver damage caused by drugs is relatively common, 
because most drugs are metabolized in the liver, such as 
ibuprofen, acetaminophen and other non-steroidal anti-
inflammatory drugs. Diagnosis of drug-induced liver injury 
(DILI) is an uncertain process, requiring a high degree 

of understanding of the disease and careful exclusion of 
other causes of liver disease. DILI can usually be divided 
into two types according to the liver toxicity mechanism. 
One is dose-related and the other is dose-independent. 
However, in this case, it is the liver injury induced at normal 
doses, which only occurs in a small part of the population. 
Idiosyncratic liver injury is unpredictable (10). In this case, 
infections such as hepatitis virus, cytomegalovirus, and 
rubella virus antibody were excluded, as were autoimmune 
diseases. According to the adverse reaction scoring 
principle of Naranjo’s evaluation scale (11), the child’s score 
information was 7 points, which determined the causality as 
probable.

Many studies have found that HLA genes are related 
to adverse reactions to many drugs (12). The protein 
encoded by the HLA gene is a cell surface receptor, which 
plays a key role in the immune system. Many studies have 
suggested that DILI may be related to HLA genotyping 
(13,14). For example, HLA-B*5701 alleles are related to 
liver damage caused by flucloxacillin, and HLA-A*0201 
and HLA-DQB1*0602 alleles are related to drug-induced 
liver damage caused by amoxicillin-clavulanate (15,16). 
The gene HLA-A*02:06 is closely related to the adverse 
reactions caused by acetaminophen (17). However, 
further investigation is required to determine whether the 
allergic reaction and liver damage caused by ibuprofen is 
related to the HLA-B gene. This patient had obvious liver 
damage. After detecting this child’s relevant HLA gene, the 
HLA-B*5801 test result was found to be positive. However, 
there is currently no evidence that there is a link between 
liver damage and SJS in children with this gene.

In summary, ibuprofen has a wide range of clinical 
applications, but it may cause serious adverse reactions 
among special populations. There are variations in 
reactions between different individuals. Especially in special 
populations with polymorphisms in the drug-gene, the 
probability of skin damage and liver damage after taking the 

Methylprednisolone
Loratadine
Reduced GSH
Adenosylmethionine succinate
Compound glycyrrhizin
Ursodeoxycholic

Anti-inflammatory
Anti-allergic

Protect the liver

Promote bile excretion

Purpose of medication
Drugs

Admission day 1    2    3   4    5    6    7   8    9   10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26

11 12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  1    2    3    4   5   
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Figure 2 Medication for children in hospital.
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6th, July, 2019:
Wuxi Children’s Hospital for treatment.
Chief complains: somnolence, anorexia, abdominal pain, and a 
small red rash on the neck.

8th, July, 2019:
Recurrent abdominal pain, rashes progressively worsening 
(involving the face, neck, and trunk) the skin tended to peel off

11th, July, 2019:
Transferred to our hospital.
Chief complains: fever for 1 week, abdominal pain, rash, and 
abnormal liver function for 5 days

13th, July, 2019:
Liver function was aggravated by dynamic monitoring, the direct 
bilirubin was higher than before, and the yellowish skin  
was worse

31th, July, 2019:
Bilirubin and liver enzyme index decreased daily, exfoliative 
dermatitis gradually scabs healing

3th, August, 2019:
The patient was discharged after the condition gradually 
stabilized. No major compains on 15th and 30th day follow-up.
Examination findings: Direct bilirubin 13 μmol/L, total bilirubin 
39.5 μmol/L, alanine aminotransferase 159 U/L, aspartate 
aminotransferase 56 U/L, γ-glutamyltransferase 143 U/ L, total 
bile acid 63 μmol/L

Liver function : alanine aminotransferase (1,416 U/L) and 
aspartate aminotransferase (934 U/L).
Treatment given: Reducing glutathione and acetylcysteine. Stop 
the ibuprofen and related drugs

Treatment given: cefpiramide sodium, ornidazole, imipenem, 
cilastatin and gamma bulb.

Diagnosis: liver insufficiency, Steven-Johnson syndrome, an 
intestinal infection.
Treatment given: methylprednisolone, loratadine, compound 
glycyrrhizin, reduced glutathione, adenosylmethionine 
succinate, ursodeoxycholic acid, Mupirocin ointment, gamma 
globulin, and albumin

Liver function: direct bilirubin, 169.69 μmol/L; total bilirubin 
187.07 μmol/L; alanine aminotransferase, 283 U/L; aspartate 
aminotransferase, 159 U/L; γ-glutamyltransferase, 437 U/L; the 
total bile acid, 262 μmol/L.
Treatment given: plasma exchange was given twice (July 13 to 
14, 1,400 mL/time)

Drug-gene test:
Positive for HLA-B*5801

Figure 3 Progression of the case according to the time line.

drug may be greatly increased. Clinical medical staff should 
strengthen their understanding of nonsteroidal drugs and 
monitor various biochemical indicators during medication 
time. Once abnormal damage occurs, it can be dealt with 
accordingly. At present, drug gene testing can be used as 
predictive biomarkers in clinical practice to avoid ADR. The 
high sensitivity (18) and specificity of some markers provide 
a credible basis for developing tests to identify individuals 
at risk of drug allergy. Drug-specific genetic screening tests 
can prevent the occurrence of such catastrophic diseases.
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